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An evaluation of optimal reserve networks requires a data base containing lists of species currently preserved 
and regional lists for remaining areas. We evaluated two such data bases for the Riversdale Magisterial 
District: PRECIS and a catalogue published in 1984. Although the catalogue was more accurate than PRECIS, 
having an error of 7 versus 26 per cent of the species listed in the district, neither is adequate for 
conservation planning purposes. We propose that regional herbaria should be catalogued on data bases 
intercompatible with a Geographic Information System, that the Catalogue should be updated, computerized 
and include more detailed distribution and rarity data, and that PRECIS must be thoroughly verified. Only then 
can these data bases be of use to planning conservation strategies in the Cape Floristic Region. 
Die evaluering van optimale reservaatnetwerke vereis 'n databasis wat Iyste van spesies wat tans bewaar 
word, sowel as streekslyste vir die oorblywende gebiede, insluit. Ons het twee dergelike databasisse vir die 
Riversdal landdrosdistrik ge-evalueer: PRECIS en 'n katalogus wat in 1984 gepubliseer is. Alhoewel die 
katalogus meer akkuraat as PRECIS was, met 'n fout van 7 teenoor 26 persent van die spesies gelys vir die 
distrik, is nie een van die twee vir die doeleindes van bewaringsbeplanning voldoende nie. Ons stel voor dat 
streeksherbariums gekatalogiseer behoort te word op databasisse wat met 'n Geografiese-Inligtingstelsel 
versoenbaar is, dat die katalogus bygewerk en gerekenariseer behoort te word en dat dit meer besonderhede 
oor verspreiding en skaarsheid moet weergee, en dat PRECIS deeglik gekontroleer moet word. Slegs indien 
daar aan hierdie voorwaardes voldoen word, kan hierdie databasisse vir bewaringsbeplanningstrategiee in 
die Kaapse Floristiese Streek van waarde wees. 
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Introduction 
The South African nature reserve system ilid not develop 
according to any preconceived strategy to·maximize biologi-
cal diversity (Siegfried 1989). In this it parallels reserve 
systems in other parts of the world (ferborgh & Winter 
1983). With 8600 of the subcontinent's 24 000 plant 
species, the Cape Floristic Region (CFR) is one of the 
world's conservation priorities (Bond & Goldblatt 1984). 
However, the floral richness of the CFR requires that 
reserves be situated carefully so that maximum biological 
iliversity is preserved (Rebelo & Siegfried 1990; Rebelo & 
Siegfried, subm.). 
Adrutional reserves are required urgently, especially in 
the lowlands (Jarman 1986), if the floral diversity of the 
CFR is to be preserved. Ideally, an evaluation of possible 
reserve networks should involve a two-step process: after 
determining which species are adequately preserved in the 
existing reserve network, those areas containing the highest 
concentrations of unpreserved species should be targeted for 
preservation (Rebelo & Siegfried, subm.) However, compre-
hensive checklists of plant species exist for only nine per 
cent of the 582 publicly-owned nature reserves in South 
Africa (Siegfried 1989). Furthermore, few data bases exist 
for determining the location of potential nature reserves so 
as to encompass areas with concentrations of species or 
specific groups of species. Two publicly accessible data 
bases exist for the CFR: PRECIS (Gibbs Russell & Gonsalves 
1984) and Bond and Goldblatt (1984) hereafter referred to 
as the 'Catalogue'. 
The aim of this paper is to assess the effectiveness of 
these two data sources as bases for assessing conservation 
requirements in the CFR. We have chosen the Riversdale 
Magisterial District since this region has been identified as 
requiring additional surveying for conservation priorities 
(Jarman 1986; Burgers et al. 1987), was the focus of a 
vegetation classification exercise (Cowling et al. 1990; 
Rebelo et al., 1991), and is currently the focus of 
conservation efforts (T. Robinson, National Parks Board, 
pers. comm.). Botanically the area was thoroughly explored 
at the tum of the century (Muir 1929) and a field guide 
(Bohnen 1986) was published recently. 
Methods 
All species of seed plants with distribution ranges 
encompassing the Riversdale Magisterial District (MD) 
were extracted from the Catalogue. We are aware of 16 
Erica species omitted from the Catalogue owing to a page 
omitted in compilation. Species recorded in the Catalogue as 
occurring in adjacent magisterial districts (Swellendam, 
Heidelberg and Mossel Bay) and in areas containing similar 
habitat types (Bredasdorp MD) were checked in local herb-
aria (BOL, NBG) to ascertain whether specimens were 
recorded for the Riversdale MD. 
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PRECIS listings for South Africa 1:50000 grid squares 
3321CC, CD, DC, 3421AA, AB, AC, AD, BA, BC and BD 
were used to compile a list of species in the Riversdale MD. 
These grid squares correspond to the magisterial district 
fairly closely. The area largely comprises the coastal 
lowland and mountain vegetation, although some Karroid 
Shrubland on the north slopes of the Langeberg are in-
cluded. The list did not distinguish between species collect-
ed in the wild and those collected from cultivated plants. 
This analysis excludes all specimens for which quarter-
degree grid squares could not, for whatever reason, be 
asigned. In our analysis we specifically ignored additional 
ungridded geographical data such as magisterial districts -
biogeographical regions which are the focus of conservation 
efforts (Rebelo & Siegfried 1990) seldom follow legislative 
boundaries. 
Only the extreme distribution ranges of species are pro-
vided in the Catalogue. Consequently, species in the Cata-
logue not specifically recorded as occurring in the Rivers-
dale MD, and not recorded as present in the PRECIS list, 
were checked in the local herbaria for specimens in the dis-
trict The PRECIS and Catalogue lists were compared and 
discrepancies were categorized by the nearest MD given in 
the Catalogue. The fmal checklist (Cowling et al. 1990) is 
available from the authors. 
The number of species with conflicting distributional data 
was far too large to undertake the originally planned evalu-
ation into the source of the incongruity for each species. The 
Proteaceae were therefore chosen as a representative group 
to delimit the sources of error which a compiler of regional 
lists must contend with. The Proteaceae is especially suit-
able in having genera revised both before and after the Cata-
logue was published, as well as a genus as yet unrevised. 
Thus, it should include a range of possible sources of 
discrepancies between the data bases, including new distrib-
ution records and differing classifications. Furthermore, 
Proteaceae species richness per quarter-degree grid square is 
significantly correlated with that of other major CFR taxa 
(Bruniaceae, Ericaceae, Penaeaceae, Restionaceae, Ruta-
ceae, Aspalathus, Muraltia) (Rebelo & Siegfried 1990), and 
is thus representative of problems which may pertain to the 
CFR. We used a detailed listing of all fields for each speci-
men in PRECIS (three additional Proteaceae species were 
added to PRECIS for the MD between compiling the check-
list and obtaining the listings) to classify the discrepancies 
into those that were incorrectly coded for locality based on 
the locality description (locality miscodes), and those with 
localities in the district but which are known to not occur in 
the district and which might readily have been mis-identi-
fied with other species present in the Riversdale MD (ID/sp. 
No. miscodes). We used collectors' sequences, incongruous 
localities and species' habitat tolerances to support our 
classification. Most discrepancies could readily be assigned 
to either locality or ID/sp. No. miscodes, although we 
acknowledge a detailed inspection of specimens by a Protea-
ceae taxonomist would have strengthened our case for the 
mis-identified category. 
Results 
A total of 2701 species of seed plants are recorded as 
occurring in the Riversdale MD (Figure 1). PRECIS and the 
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Figure 1 The source composition of the 2701 species in the 
Riversdale Magisterial District (MD) checklist. The Catalogue 
data are separated into those shared with PRECIS, those listed from 
the MD (listed), those whose distribution ranges include the MD 
although they were not listed specifically as occurring there 
(unlisted), and 'unlisted' species which were confIrmed from the 
MD in local herbaria (confirmed). 'Other' refers to species 
recorded in Bohnen (1986) or local herbaria, but were not present 
in either PRECIS or the Catalogue. 
Catalogue contribute 1984 (73%) and 1969 (73%) species, 
respectively, with 663 PRECIS species (33% of PRECIS list) 
not occurring in the region according to the Catalogue and 
local herbaria. Some 345 species (18% of the Catalogue 
list), whose distribution ranges include the Riversdale MD 
according to the Catalogue, did not have specimens from the 
district in local herbaria or PRECIS. 
Some 92 species are, according to the Catalogue, endemic 
to the district. An inspection of these records for Erica 
(Dulfer 1964; Baker & Oliver 1967), Walsonia (Goldblatt 
1989) and Proteaceae (13 species), revealed that two of the 
eight Erica species and both of the Watsonia species are not 
endemic to the region as reponed. Two of these errors are 
probably due to mis-interpretation, where entries such as 
'limestone hills, Riversdale' should be broadly interpreted as 
all limestone hills along the entire south coast from Bredas-
dorp to Mossel Bay MD; one is an error, and one is a range 
extension owing to the discovery of a new population on the 
Swartberg. Of the spedes recorded as endemic to the 
Riversdale MD in t..'1e Catalogue, 51 (55%) were recorded in 
PRECIS. 
Some 108 alien species are recorded for the district. Bond 
and Goldblatt (1984) did not catalogue 46 (43%) of these, 
presumably because they were considered non-invasive in 
natural vegetation in the CFR. 
Some 122 species, not specifically recorded for the region 
in the Catalogue or PRECIS, have specimens in the local 
herbaria (50 species) or are listed in Bohnen (1986, 72 
species). Of these, 68 supposedly do not occur in the region 
according to the Catalogue, 51 of these are from Bohnen 
(1986). We have not considered the possible source of these 
errors. 
The closest distribution ranges of the 731 species listed as 
not occurring in the Riversdale MD in the Catalogue are 
shown in Figure 2. Some of the 127 species in the neigh-
bouring magisterial districts may be genuine range exten-
sions. However, it is unlikely that many of the 296 spccies 
from intermediate and 125 species from distant magisterial 
districts include any range extensions, with the possible 
exception of species from coastal sands and limestones in 
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the Bredasdorp MD. Some 54 taxa recorded as endemic lO 
another magisterial district in the Catalogue were recorded 
from Riversdale MD in PRECIS . Featuring strongly were 
Bredasdorp MD (26%), Cape Peninsula (15%), Caledon MD 
(13%) and Clanwilliam MD (9%) (Figure 2). 
Figure 2 The distribution of species for which PRECIS and the 
Catalogue provided conllicting information. White numerals are 
the total numbers of species listed in PRECIS as occurring in the 
Riversdale Magisterial District (shaded), positioned in groups 
(adjacent, intermediate, far: solid lines) of magisterial districts 
(dashed lines) in which species' distribution ranges most closely 
occur relative to the Riversdale MD according to the Catalogue. 
Black numerals are the total numbers of species listed in the 
Catalogue as endemic to specific magisterial districts, but which 
are recorded from the Riversdale MD in PRECIS. An additional 11 
species could not be delimited to magisterial districts. 
Of the 84 Proteaceae species recorded for the Riversdale 
MD, 26 (31 %) are outside their distribution ranges accord-
ing to the Catalogue (Table 1). This is consistent with the 
proportion obtained (33%) for the MD based on the entire 
PRECIS data base. Current knowledge suggests that the 
Catalogue is correct in 77% of the conflicting cases, PRECIS 
is correct in only 15%, and neither is correct (viz. the 
distribution range is larger than stated in the Catalogue, but 
the species is also not present in Riversdale, despite being 
recorded as present in PRECIS) in 11 % of cases. Four 
Proteaceae species, listed as endemic to distant magisterial 
districts by the Catalogue, are recorded from Riversdale in 
PRECIS: in all cases the Catalogue is correct. 
It appears that incorrect identifications make up the bulk 
(64%) of the PRECIS errors on a species basis, with incorrect 
locality coding occurring only half as frequently. In 10% of 
the species both errors occurred. either as errors involving 
separate specimens or together for a single specimen. 
Table 1 An evaluation of the sources of error among Proteaceae species listed as occurring in the Riversdale 
Magisterial District (MD) in PRECIS and not in the Catalogue 
Species 
Au/ax (Rourke 1987) 
A. pal/asia 
Leucadendron (Williams 1972) 
L. coniferwn 
L. corymboswnb 
L. puhibracteolatwnb 
L. uliginoswn 
L. xanthoconus 
Leucospermum (Rourke 1972) 
L. hypophyl/ocarp . 
L. gracileb 
L. parile 
L. prostratwn 
L. truncatulum 
L. truncatum 
L. wiltebergense 
Mimetes (Rourke 1984) 
M. jtmbriifolius 
Paranomus (Levyns 1970) 
P. bolusii 
P. bracteolaris 
Prot ea (Rourke 1982) 
P. amplexicaulis 
P. dracomontana 
P. humiflora 
P. mundii 
Nearest MD in Catalogue 
Caledon easternmost 
Bredasdorp easternmost 
Worcester closest 
George westernmost 
Mossel Bay westernmost 
Bredasdorp easternmost 
Bredasdorp easternmost 
Caledon, Bredasdorp 
MaImesbury only 
Bredasdorp easternmost 
Bredasdorp easternmost 
S wellendam easternmost 
Witteberg and Swartberg Mtn 
Peninsula only 
Caledon only 
Ceres easternmost 
Caledon easternmost 
Not in CFR 
S wellendam easternmost 
George closest 
Serruria (Hutchinson, Phillips & Stapf 1912) 
S. acrocarpa 
S. heterophylla 
S. elongata 
S. foeniculaceae 
S. nervosa 
Sorocephalus (Rourke 1969) 
S.lanatus 
Swellendam easternmost 
Kleinmond to Herrnanus 
Caledon easternmost 
Not listed (= S. aemula?) 
Bredasdorp only 
Worcester easternmost 
Nearest MD in latest revision 
Montague (Tradouw Pass) easternmost 
Bredasdorp (Elim) easternmost 
Worcester closest 
George (eastern extreme) westernmost 
Mosse! Bay (Ooetes Pass) westernmost 
Bredasdorp (potberg) easternmost 
Bredasdorp easternmost 
Bredasdorp easternmost 
MaImesbury only 
Bredasdorp (Bredasdorp Mnts) easternmost 
Bredasdorp (Bredasdorp Mnts) easternmost 
Riversdale (at Verrnaaklikheid) 
Also Outeniqua and Warrnwaterberg 
Peninsula only 
Caledon only (Riviersonderend Mnts easternmost) 
Ceres (Koue Bokkeveld) easternmost 
Montague (Koo) easternmost 
Drakensberg 
Swellendam (Lemoenshoek) easternmost 
George closest 
Riversdale (Garcia's Pass) 
Herrnanus easternmost 
Bredasdorp (Elim) easternmost 
Cape Flats only 
Bredasdorp only (Bredasdorp Mnts easternmost) 
Worcester (Hex River Mlns) easternmost 
• ID: identification error or species number miscode; loc.: locality miscode; both: lD and loe. 
b These species were added to PREcIS between compiling the checklist (1989) and undertaking the analysis (1990). 
Source of error' 
PREcIS: ID 
PREcIS: ID 
PREcIS: both - single specimen 
PREcIS : ID 
PREcIS: ID 
PREcIS: both - separate specimen 
PREcIS : loc. 
PREcIS: ID 
PREcIS: ID 
PREcIS: loco 
PREcIS: loco 
Catalogue: error 
Uncertain: range extension? 
PRECIS: lD 
PRECIS: lD 
PRECIS : lD 
PRECIS: ? loco 
PREcIS: lD 
PREcIS: lD 
Uncertain: range extension? 
Cataloque: range extension 
PREcIS: ID 
PREcIS: loc. 
PREcIS: ID 
PREcIS: loco 
PREcIS: ID 
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In tenns of specimens there were a total of 156 specimens 
with 16 (10%) incorrect localities and 22 (14%) identifica-
tion errors. 
Discussion 
Our aim was to evaluate the efficiency of the available data 
bases with regard to conservation planning in the CFR. We 
did not attempt a comprehensive evaluation of the data 
bases. Our results are therefore probably not valid for some 
areas outside the CFR, or for non-CFR taxa. Given that 
these data bases were established without conservation re-
quirements as a primary goal, how well do they perform as 
tools for conservation planning in the CFR? 
Although checklists of plant species exist for 205 out of 
582 publicly owned nature reserves in South Africa, only 52 
(9%) of these may be regarded as comprehensive (Siegfried 
1989). Published checklists, irrespective of their complete-
ness, are available for only 37 (6%) nature reserves. Since 
the preservation of species is ostensibly a primary objective 
in the managcment of these reserves, comprehensive lists 
should have been made before management programmes for 
reserves were drawn up (Siegfried, loc. cit.). 
Outside the existing nature reserves no adequate data base 
is available for determining areas of conservation worthi-
ness. Although the Catalogue (with a 7% error) performs far 
better than PRECIS (with a 26-33% error), there appears to 
be no shortcut to obtaining species lists for any region -
detailed surveys of the entire region will have to be under-
taken before conservation decisions can be made. Although 
the Catalogue and PRECIS may provide a starting point for 
such a survey, verification of records from PRECIS will 
require considerable initial checking (some 25-30% of the 
total species list in the Riversdale MD). Whereas many of 
these are genuine records and many errors are possibly only 
errors in the location codes, two-thirds of these may require 
taxonomic re-evaluation. Some 25% of Proteaceae speci-
mens in PRECIS have not been assigned to the grid square 
system (T. Arnold, pers. comm.): these specimens may well 
contribute to improving the list, if localities can be 
adequately resolved. Thus an additional 25% of specimens 
will have to be checked for locality data in order to produce 
a regional species list. 
Furthermore, excluding the problems outlined above, PRE-
CIS contains only two-thirds of the taxa which probably 
occur in Riversdale; therefore, field work will have to be 
undertaken to compile a complete checklist. Since data 
bases similar to PRECIS do not exist for other herbaria in 
South Africa, these entire collections will have to be 
manually checked prior to undertaking field work. 
The Catalogue is also not an ideal data base: first 
published in 1984, it is not computerized and will require 
frequent updating to remain useful. Its major drawback lies 
in its distributional data: only the extreme magisterial 
districts of the distributional range are given when species 
occur over a wide area. In addition, magisterial districts are 
inadequate as they lump species from diverse habitats, 
phytogeographical districts and biomes, in units of arbitrary 
aerial extent and spatial configuration. Even the quarter-
degree grid system used for the local flora (Edwards & 
Leistner, 1971) has been queried as being far too coarse for 
the CFR (Rebelo & Siegfried 1990). 
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Therefore, we strongly recommend that if the goal of con-
servation on the subcontinent is to be the preservation of 
biotic diversity, intercompatible computerized data bases 
should be established for all herbaria as a matter of priority. 
Furthermore, existing data bases should be thoroughly 
checked if they are to remain useful. The Catalogue of 
species for the CFR should be updated periodically (perhaps 
every decade), based on new records and taxonomic treat-
ises. Regional declines in distribution ranges should be 
included so that the Catalogue can also provide an inventory 
of threatened taxa at the local level. 
The urgent conservation requirements of the CFR require 
that, for the present, the conservation of species diversity 
should be replaced by an approach based on the conserva-
tion of broadly floristic (dominant species) and structurally-
defined vegetation types (Cowling et al. 1988; Rebelo et al. 
1991) and biogeographical regions (Kruger 1977). The latter 
merely provides a guide to the areas that require greater 
conservation effort. The delimitation of vegetation types will 
allow an assessment of which areas contain a greater divers-
ity of vegetation types and where scarcer vegetation types 
occur. Although this has the advantage of providing a rapid 
assessment of conservation requirements in a region, on 
their own they cannot suggest where reserves should be 
located optimally. 
Ideally the location of localized endemics should provide 
a focus for reserves (Teroorgh & Winter 1983; Rebelo & 
Siegfried, subm.). PRECIS contains only 55% of the 
endemics listed in the Catalogue for the Riversdale MD, 
whereas the latter has an error of aoout 31 % for endemics. 
Since localized endemics require more effort to locate than 
more common species, existing herbarium data must remain 
a primary source of information. The use for conservation 
planning of herbarium data would be greatly increased if the 
data were intercompatible with Geographic Infonnation 
Systems (Scott et al. 1987). This can be achieved only by 
providing coordinates for the exact locality, with an index of 
resolution to identify localities which are resolvable only, 
for example, to magisterial district, at a point scale 
independent of the grid square coordinates used at present. 
Conclusions 
If a major goal of conservation in southern Africa is to be 
the preservation of biotic diversity, then: (i) The existing 
herbarium data base (PRECIS) at PRE should be thoroughly 
verified if it is to be useful in the CFR; (ii) Inter-compatible 
computerized data bases must be established for all herbaria 
as a matter of priority; (iii) These data bases must be com-
patible with the locality coordinate requirements of Geo-
graphic Infonnation Systems; (iv) The Catalogue of species 
for the CFR should be computerized and updated periodical-
ly, based on new records and taxonomic treatises; (v) The 
Catalogue should also highlight regional declines in distrib-
ution ranges so as to provide an inventory of threatened taxa 
at a regional level. 
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